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Please check that this examination paper consists of EIGHTTEEN (18) pages of 
printed material including appendix before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi LAPAN BELAS (18) 
muka surat yang bercetak termasuk lampiran sebelum anda memulakan 
peperiksaan ini.] 
 
Instructions : This paper consists of FOUR (4) questions. Answer ALL 
questions.   
 
[Arahan : Kertas ini mengandungi EMPAT (4) soalan. Jawab SEMUA  soalan.]  
 
 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
Bahasa Inggeris hendaklah digunapakai.] 
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(1).  A short span 3 m beam constructed from 406×178x74 UKB with grade S275 
steel shown in Figure 1 is simply supported at both ends where lateral 
deflections are effectively prevented and rotations are fully restrained. 
Analyze the adequacy of the beam for a factored concentrated load of 1500 
kN at the top flange. Ignore the self-weight of the beam in the calculation.  
 
 Sebatang rasuk pendek 3 m dibina  daripada 406×178x74 UKB  dengan gred 
keluli S275 ditunjukkan dalam Rajah 1 adalah disokong mudah pada kedua-
dua hujungnya di mana anjakan sisi dihalang dengan efektif dan putaran 
adalah dikekang sepenuhnya. Analisa keupayaan rasuk oleh beban tumpu 
terfaktor 1500 kN di bebibir atas. Abaikan berat diri rasuk dalam pengiraan. 
 
 Figure 1/ Rajah 1 
 
[25 marks/markah] 
 
(2). A tension member consists of a 150×90×10 single unequal leg angle of S275 
steel.  The ends are connected to gusset plates through the larger leg by a 
single row of four 22 mm bolts at 60 mm centres. Analyze the member for a 
design tension force of Nt,Ed = 300 kN. 
 
 Sebatang anggota tegangan yang terdiri daripada satu sesiku tunggal kaki 
tidak sama 150×90×10 daripada keluli S275. Hujungnya disambungkan 
kepada plat guset melalui kaki yang terpanjang dengan sebaris empat batang 
bolt berdiameter 22 mm pada jarak 60 mm pusat ke pusat. Analisa anggota 
untuk rekabentuk daya tegangan, Nt,Ed = 300 kN.  
 [25 marks/markah] 
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(3).  (a). A 6 m long steel column is subjected to a design axial compressive 
force of 1400 kN applied at the top of the column. The column is 
pinned at both ends as shown in Figure 2. Analyse the suitability of the 
203×203×60 UKC section with grade S275 for Class I.  
 
  Sebatang tiang keluli dengan panjang 6 m menanggung kekuatan 
rekabentuk mampatan paksi 1400 kN yang dikenakan di bahagian atas 
tiang. Tiang ini dicematkan di kedua-dua hujung seperti di Rajah 2. 
Analisa kesesuaian keratan UKC 203×203×60 dengan menggunakan 
gred S275 untuk Kelas 1. 
[12 marks/markah] 
 
Figure 2/Rajah 2 
 
 (b). By reconsidering the analysed column in part (a), reanalyse the axial 
compression resistance of the column if a tie-beam is introduced at the 
mid-height such that in-plane buckling about the z-z axis is prevented, 
as shown in Figure 3. 
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  Dengan menimbang semula tiang yang telah dianalisa dalam bahagian 
(a), analisa semula rintangan mampatan paksi bagi tiang tersebut jika 
rasuk-ikatan diperkenalkan di pertengahan ketinggian supaya 
lengkokan satah terhadap paksi z-z dihalang, seperti yang ditunjukkan 
dalam Rajah 3. 
[13 marks/markah] 
 
 
Figure 3/Rajah 3 
 
(4).  (a).  Sketch the connection elements for  
  Lakar elemen penyambung untuk 
 
(i). End plates 
 Plat Hujung 
 
(ii). Cleats 
    Tetupai 
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(iii). Splices 
 Penyambat 
 
(iv). Beam to Beam 
    Rasuk ke Rasuk 
 
(v). Column Bases 
   Asas Tiang 
[5 marks/markah] 
 
(b).   A 356x171x67 UKB is to be connected to a 254x254x89 UKC as 
shown in Figure 4 using S275 steel.  Several bolts of Class 8.8 M16 
are proposed to be the connectors.  The beam is welded to the end 
plate of 10 mm thick.  The calculated shear resistance FEd is 400 kN.  
 
  Satu rasuk UKB 356x171x67 akan disambung ke tiang UKC 
254x254x89 seperti dalam Rajah 4 menggunakan keluli S275.  
Beberapa bolt Kelas 8.8 M16 dicadangkan sebagai penyambung.  
Rasuk tersebut dikimpal ke plat hujung setebal 10 mm. Rintangan ricih 
yang dikira FEd adalah 400 kN.    
 
(i). Determine the number of bolts required.  
 Tentukan bilangan bolt yang diperlukan. 
 
 (ii).  Estimate the bearing and shear resistance of the bolt group 
shown in Figure 5.  
  Anggarkan rintangan galas dan ricih kumpulan bolt dalam 
Rajah 5. 
 
(iii). Assess the positioning of bolt holes for plate shown in Figure 5. 
 Nilaikan kedudukan lubang bolt untuk plat dalam Rajah 5. 
...6/- 
SULIT                                                                                                               EAS457 
-6- 
 
 
SULIT      
 
 
 
 
 
 
  
 
 
Figure 4/Rajah 4 
 
 
 
 
 
Figure 5 /Rajah 5 
[20 marks/markah] 
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End plate 10mm thick 
356 x 171 x 67 UB 
254 x 254 x 89 UC 
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APPENDIX 1/ LAMPIRAN 1 
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APPENDIX 2/ LAMPIRAN 2  
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APPENDIX 3/ LAMPIRAN 3  
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APPENDIX 4/ LAMPIRAN 4 
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APPENDIX 5/LAMPIRAN 5  
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APPENDIX 6/LAMPIRAN 6 
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APPENDIX 7/LAMPIRAN 7 
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APPENDIX 8/LAMPIRAN 8 
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APPENDIX 9/LAMPIRAN 9 
MS EN 1993-1-1:2010 
EUROCODE 3: DESIGN OF STEELSTRUCTURES –  
 PART 1-1: GENERAL RULES AND RULES FOR BUILDINGS 
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APPENDIX 10/LAMPIRAN 10 
 
BS EN 1993-1-8:2005 
Eurocode 3: Design of steel structures — Part 1-8: Design of joints 
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APPENDIX 11/LAMPIRAN 11 
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APPENDIX 12/LAMPIRAN 12 
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